Necropsies were performed in the local central hospitals. In prospective cases the brain and spinal cord were fixed in entirety and skeletal muscle samples were frozen. The fixed CNS and frozen muscle samples were sent to the Department of Pathology of the Oulu University Hospital with photographs, x rays, necropsy records, family data, and clinical history.
The mother reported diminished fetal movements in 13 cases. Prenatal diagnosis was done on the basis of total fetal akinesia and hydrops on ultrasound in 24 cases. In 16 of these, the family chose termination of pregnancy, and in the rest of the cases the pregnancy continued.
Of these eight pregnancies seven ended before term with abortion or stillbirth, and one with the birth of a male infant in the 33rd gestational week. He died at the age of one minute. In the rest of the 16 F  24  24  26  27  28  30  23  36  28  17  23  28  35  21  22  17  28  27  39  23  22  22  32  18  15  16  20  29  29  31  22  20  22  37  19  28  36  17  24  27  24  19  32  33  20  24  0  0  ia  ia  0  0  0  ia  0  ia  Id  ia  0  50min The segregation analysis of the pedigrees the "a priori" method. showed a ratio of affected sibs of 0-45 (SE 0 08) The birthplaces of the grandparents were by the "singles method" and 0-34 (SE 0 07) by used to illustrate the geographical distribution the "sib method". The observed number of of LCCS in Finland. They were localised in the patients (40) was higher than expected on the sparsely populated north eastern area of Fin- --- Figure 4 The birthplaces of the grandparents were in north eastern Finland. In families with recurrent cases, the affected fetuses have been detected by sonography without exception before the 20th week of gestation. The fetuses have shown joint contractures, hydrops, and no movement. As discussed later, LCCS is an autosomal recessive syndrome with a recurrence risk of 25%, which is higher than the 10 to 15% risk in the Pena-Shokeir syndrome, as stated in the London Dysmorphology Database.
There are only a few studies on the incidence of arthrogryposis. In a Finnish study of 36 711 live born infants, it was found to be 1:3000.36
The material included four perinatally lethal cases in one family. The same incidence of arthrogryposis was found in a Canadian series of 350 affected newborns, of which 29 (8%) died in the first year of life.37 According to these two studies, lethal arthrogryposis is estimated to occur once in every 37 500 births, which is about half the incidence calculated for LCCS in the present study. The increased occurrence can be explained by the recognition of the FADS phenotype and growing interest in perinatally lethal cases. Complicated pregnancies are treated nowadays in university hospitals, in which paediatric pathology services and more exact diagnosis are available.
The present study confirms the original clinical findings of LCCS. Both male and female fetuses were equally affected. Prenatal diagnosis could be made by ultrasound even in the 14th week of gestation when hydrops appeared and fetal movements diminished. In the present cases prenatal diagnosis was achieved in 60% of cases, whereas in the original study the frequency was 25%. Prenatal diagnosis is also reliable in sporadic cases. Polyhydramnios was usually found in the third trimester of pregnancy, whereas the fetal hydrops appeared earlier and was detected even in severely macerated cases. The modern methods of molecular genetics can provide further understanding of LCCS. The second generation linkage mapping using polymorphic loci containing short tracks of (C-A). repeats has made gene mapping of rare genetic diseases more effective.39 As the pathogenesis of LCCS is interpreted to be the degeneration of anterior horn motor neurones and the autosomal recessive form of childhood onset SMA has been mapped to chromosome 5ql2.2-13,"4' the 5q region is the first object of the study. The locus has been refined to the interval between D5S435 and MAP1B,42 and recently 5cen-D5S76-D5S6-D5S 125-SMA-(5'MAP-lB-3' MAP-lB)/D5S1 12-JK53CA1/ 2-(D5S39-D5Sl27)-5qter.43 However, the diagnostic criteria for spinal muscular atrophy' proposed by the International SMA Consortium include arthrogryposis as an exclusion criterion. Linkage studies on lethal SMA cases with arthrogryposis have so far shown no confirmation of the 5q location.45
The second locus which needs to be excluded is 21q21.1-22.1, the locus for familial amyotrophic lateral sclerosis,' in which anterior horn cells in the spinal cord are also affected.
The exaggeration of naturally occurring 
